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(57) Abstract: A light emitting diode comprising a light emitting diode element (20) mounted on a glass fiber based epoxy resin 
board (12) and a resin sealing body (33) for protecting the front surface of the light emitting diode element (20), wherein the light 
emitting diode element (20) uses a blue-emission light emitting diode element formed by a gallium nitride compound semiconductor, 
and a fluorescent material-containing layer (21) in which a fluorescent material is dispersed in an adhesive is provided on the rear 
surface of this light emitting diode. High-limiinance white-emission is obtained by subjecting the blue-emission on the rear surface 
of the element (20) to wavelength conversion. 



wo 00/79605 Al lilillllliillllliiliiliMlliinD 



(57) mtf^: 

u ^Am<t^m^^i^iz^-z^xm^^tifzW^^yt<D^yty-c:t - 



wo 00/79605 




PCT/JPOO/04006 



% ^ y :r - K 
5 t^m^m 

m^Z^Lfzh CD (4#f1^l^2 9 0 0 9 2 8^) m23m^ZmLrzh(D 

(#^^7-9 9 3 4 5^) L^^^i^tlXl^^^. wim<D^a){t. U-H 

15 ir^ ^ ^ - Yn^f- A ^m^x^m-t ^ tL^\z . zcD^^ty^ 

JC±i$:^5a#J^coi^0^^^S&9iCcfcoTttlhL/c«ig(D=bc7)T^^o ItlfE 
Ma^^fli9c^*t'tii^Sl^^^cO^^W8 7:i5 5^^bT^O, %^y-r^ 
20 - H 1 ^ ."^ tT $ it ^ . ^ ^ y ^ - K ^ ^ 4 75^ ^ L 3t ^« ^ 7^ 

25 ^ t^iz. z <D^yty ^ \^ m'f- 4 <D ±^ ^^-0 o \zmBd.\B^ 3 \H 



1 



wo 00/79605 



PCT/JPOO/04006 



10 (D ^ y ^ \^ T L ^ V ^ -D fz m mf)^ ^ -D fz . 

fli8T^oTl\^fcis6. ^^y'r:t-H^^4 7&^607tigjl3i/^m^*?rH 

mmiz^yt^-^^m^m^ffzzii^^WLt'r^. 

mm mx n -0 ^ V iz L fz (D X . ^yt^< :t- \^mi'(D^mm^^m^ ^ 



2 



wo 00/79605 




PCT/JPOO/04006 



z <D^BM{z <^n\:i. ^mit^^iz^-Drm^-^n^w^^^oy^yt^ 
5 ^- \'mi^<Dmmm\zm^u^^m^mm\^. %7ty-r:^-K^T:o^ 

^fz. ■:$i^m<Dm<Dmmizw^^^^y^^-'\^^^^ m^±\z2]^±<D 

10 mmf}^mmm±^\zX'Dx^m^nxu^^^y'i:^-\^\z^h'^x. m 

^{ti'&^i^^^^xtis i c ^i\L'^m^m^\z ^-oxm^^^ntz^^^^ 

Mm\z'^^u^^ mti^mn ^nx ^ z ^^f^Wih^ ^ . 
15 z.cD^m\z^t\\t. ^^^^^^ts^^^^^m^ti^mi\z^'Dxm 

i)^mmmo:>^\z^^m^6^Wi^'^tz^(nx^K^. zcDm^^-^^mcDm. 
mv^m^z^-Dx^^y ^ ^t- \^m=^<Dmm^mm\zw[m x^fzz ii^m^ 
20 (h -r ^ o 

z(D^m^z^n\^. '^^^^^mm(D^\z6^m'^^rzz izx . 
-r^ - m^(Dmmj:uo:>^xit^m(Dmm^mm^znuv z ^^^x^ 

^Tz. :^^m(Dm<Dmm\zm^myty'i^-\'^t. mm^ytu^mm 
25 (om^^ ^mmmt-^^^mLx^^^ri. &m(D ±m\z\tm^ti^mm 
mmtmmmmt^^mikizmf^^ti^zt^^mhr^. 
zo^m^zjiti^f^. ±\z\ti^yt^ tmmmtTb^^mLrzVtmxm 



3 



wo 00/79605 




PCT/JPOO/04006 



L E <t ^ >^ U V h f)^^ ^ . 

5 (D ±m izmwi^m:^ m ^^x M}^^ n ^ ^ t ^^m. iz-r ^ . 

^x^^ii^^z^tDm^^'^m-r^^ztt^x^^. 

<D ±.^\zmi^ ^ tifz^^^-^mmm i^- hx^^ z. t^^mt-r 

10 ^ « 

m-r ^ z. ^i)^x ^ ^ o 

^fz. :^^m<DW\(Dmm^zm^^^y^^'-'^^^> mmi^yt^-^^-c 
15 h 'J ^ M.it'^mx z h^^m^-r^. 

z(D^m\z ^n\t. mytu\z-( h o M^it^^^mi^^tzz ^x. m 
^^mcDujm.^^^^^<^'^^^^zi()}^m\zi^^'mm't^z^f)^x^^. 

^fz. i^^m(D^i\(Dm^^z^.^^^y^^-\^\t. mw.^^u-^^m 
<Dmm^^PiMm^<DALm\zm^f^rirzm\zj:-Dxm^tix\^^^zt^f^ 

20 Wit-r^. 

z<D^m\z ^ti\t. ^ytU'^^mo^mm'^miz^'Dxmts:! hx. m 
^i^^mm^m^<Dm^\zm^t ^z tf}^x^ ^ L^\z. ^n.^-^^- 
vmT<^~^'^±^^zm.'DX^-'Uw^^n^^ ^z. tt^x^ ^ . 

^fz. :^^m(Dw\<Dmm\zm^^yty^^-^^^^ mmit^u^mm 
25 a:)Tmmy^\tm^ ±'^\z ^mmt^mn ibti^ :z L-r ^ . 

z (D^m\z ^n\t. mm'pr )v ^mf3, i£^mm(D^h^m^m^^^^ 
^^m(OTmm\zmi^f ^ ^ ^x . m^tm \z j: -o x & rzm <d 



4 



wo 00/79605 




PCT/JPOO/04006 



10 zcD^miz^tiit. mmm±i^(D±m\z£h^<D u > xm^^m^Lfzz 
tx . mm^ ±i^(D^ ^mmL fz^-^^m^mx ±:bm\zmm Lx ±^5 1^ 
^(Dm^^-^^Misb^n^zLizr^^, 

^fz. ^^m<D^ii<Dmm{z^.^^^y^:t-}^\t. mm^mm ±i^(D 
^mm^'^^m^izmn^^ ti. z (d ±mm\zm:ytm^^m:^^mi^^ z 
15 t ^i^m ch -r ^ o 

z<D^m\z^ti{^. m m m (D ±m m \z ^ m m ^ m ^ L fz z 
tx. ±mmx(D^mmt^'^m izti: ^ . 
^fz. :^^m(Dm<Dmmizm^^^y'i:t-'}^\t. mmmu^^tJ^T. 

20 (D -rn -^^ x s^ ^ z t ^ m wl ^1 -f ^ o 

x^ ^ . 

^Tz. :^^m(D^\\(Dmm^zm^^^^y'i^-]^\-^. mm^yty-(:^- 
25 ]^mi'^^mM\zm^f ^tirz~'m<Dmm\zmm.^nx:ido . z<Dmm:^^^ 

z(D^BM\z^ni:£. ^mmmy ^ '^(D^ -ym^yty^ }^ tLx 



5 



wo 00/79605 



PCT/JPOO/04006 



mm (Dmmumm 

5 m 2 mu. ^ - - \' L fzm (D m I m \z ^ ^ A - A m \z B 

m3m\t. _Li2^3^5^-f^-Ktc:fei/iT, ^ yt y :t - \^ m ^ o Mm 
mx cDi^m'm^<DMm^^'rm.^.mx ^ ^ . 
m 4 m\t. :^ - \^mm<DAi\z^^y'i :t- \^m=f-^mmLrzm<D^ 
10 yty^:t~-}^cDmm,mx^^. 

m s m^t . 2^ ^ CO ^ 2 nsfe «aj (c i5 T . m:^^m^f n/ztf — 

m 9 m\t. ^^y'i:t—\^m^<Dmo\zKm^f)^^m'^nrz:^^m<D 

mi 2 m^-x. ±mm I I m \z:^\^^x c - cf^iz^-D Tzmmmx^^, 
25 mi3m\^. iLW^mm^^ m\^^rz^^m<Dm 6 mmm^^-r^yty 
\^ (Dm mm x^^ . 



6 



wo 00/79605 



PCT/JPOO/04006 



10 



15 m 



m 7 mmm ^^-r ^yty - f<7)^m^t^^c 
m 8 mmm ^^-r^T^y-f:^ - \^ (ommm-n^ ^ ^ . 

£D ^ M H T c5 ^ . 
H T ^ . 
H T ^ ^ o 

^2 imti. :*:^B>g<7)^i 2 mmm ^ ^-t ^ & ^ ^ :t - \^ <D 

T ^ ^ <, 

2 2^t^, =e£*CDi^:S^*^^^^:$^^:t-HCO — -eaJ^^f^M^T 
T ^ ^ o 



20 %0^^il;^-r^^J6oM^c^f^^ 



7 



wo 00/79605 



PCT/JPOO/04006 



y T 2 2 <D ^'^iz n m^mi^ 2 s ^ i> m^^i^ 2 4^^^:^^ 

^fzmmy^^ ^u^o n m^m^i^ 2 3 :bcU p m^mi^ 2 4 \tmm 2 ^ . 2 

10 4 {z^^ > y" ^ > ^ u ^ 2 7 . 2s\zj:^xi^m,'^n^chxm&^yt 
15 ±m\zmm(om-^ \zr^ ^ X o \zmmm^ . ^c^^it^^^y-r^-KS 

^^2 0COgM3!i^^^X7}^g1Sl2<D±MtcS*^tl^o ^^^J2 9<h 
^^X/i^S^12i:aD^1t3?^(.ii^^:^75M#^n^OT. ^^W^W^2 

ii!)^mm'r ^ <t o ys: t\^rji^^ o /j: ^5 . , i& o 4^ i:: ^ ^ ^t^ ^ ^ 0 

(D ±w\z^^n Lx 'M.^u^^ m t-t ^ z h ^x ^ ^ o 

mm'^yt^ 3 0 \t. -t- vm^ 2 0 ^ ^ )v ^ \z ^ 

^xm^^ n.^ik^<D^m,^^^^^(^^n^^z^^t ^^(Dx ^ ^ . 

25 fi£oT. ±f£^7ty-r:^-K^^20tCfeoTt^, n^^^{^23i 

-r^:^^, m \zT :^ m "^^iti^ tzm 3 x n.^^^m-^mm 2 1 (D^\zj^ 



8 



wo 00/79605 PCT/JPOO/04006 



it^-( -t- 2 Q (D ^i5^Tsm^ -^^^\.tz.m^^3 1 tiifeL, 
m\z^n ^ ^U<D n'y V ^t^m TL^n^ z. t,\zu^ . i^\z. r cd n m 

^JTtS^^M^W®2 ly^?^^fltit±^^3 3(^±M7&^^^<gitlTi30, 
15 t75^tj^7t^''1';t-K^^2 0(7)SM#JtC^nTl/^S<75T-. 

±mmyt^^m m 2 i(DTmm\zmm'pr)i^mti^Kmm<DM\^^m 
20 mm^m^ifz^o. y.\tm 4 m^z^Lfzj:^ ^z. ~'yj(D±mmm (tiv- 
\^mm) 1 3 ^m^L-xmrnm 3 5 . :i commm 3 ^ (d ±\z^ 

^u^^m 2 i^ift\^Tm^^-(^'-\^mT2 0 ^m^-t ^ z. t.^z^-D 
Th. ^^y^:t'-\^m^2o<Dmmm\z^Lrz^(DKmmm^±^f^ 

C ch 7^^ T # ^ . 

25 m s m^z^m 6 m\t. :^^BM(Dm 2 mmm^TRi^rz^cD'c . c<d 
mmmx^t^^^mmm 1 3 ^m^Lrzmmm 3 stc^^y-r^-h' 
m^2 0(DW-mm^<^o'p\^^i^-^tb<Dnji3 7^mwt\^. z.<dmii 3 7 



9 



wo 0OA796OS 



PCT/JPOO/04006 



mi^fz^^z. 3 7 (D^mm^^m 3 s(D'^m^Lx^yt^^mm2 i 

T^-i>o m^<Dm^^m^'t^rzisb<Dm3S['^. ±m±^mm i 

m 7 mis^zj^m s m\t. ^^m<Dm3mmm^yr^Lr:i'b<^x^^. z.<d 
10 ^mmx^t^yt^* ^ - h^t2 o <D^mm^^mT ^i^mm±i^ 3 e 
^i^^iKizmi^^ tix K) . ^^(D u > 1 1.x m < z iix ±yj\^^ 
(DM^i^^^is^x ^ . w^. mm^ ±^ 3 6 ^umL r^d^fj^m.^ 
mx ±yj\^{z m m . myt'^^^M^ ^n^ z. hxB^m^<DmmT :/ 
f}^m'bn^ z h\zu^ . 
15 ^9^fri, :^^m(Dm 4mmm^^Lrzh(Dx^^. z(Dnmmx\t 
:^ ^ jir-mm I 2 <D ±m^^uizF]mik<DKmw 4 o ^^mi^ . ^tcD^ 
\z^it^ :t - \' 2 0 ^mm-r ^ t^i,z . z<D^yt^''i i^m^r- 
2 0 (D^mm^mnd,^ 3 mmm tmm. #^t^c7)^flt^^±{^3 6^;:J:o 
X V fz <o X ^ ^ . ^it^4 0 \t. ^ (Dm mm. 4 i ±yj izi^^if)^ -d 
20 xnm\zmmi^rz5^-/'^^<DKmmt:m^i^xiiD. ^^y-{^-]^m 
T2 oib^ib^Lrz^^p^mm4 i \zKm i^x ±yj\^^myf^ -t^ ^ o ^ 
yt^ ^ ^ - \^ m'f- 2 0 ±m\^fzm 3 m^mu. mmm2 9CD^\z^ 
yt^ 3 0 ^^m-^itrz^yt^^mm 2 i i.x is ^ x.^^mm. i 2 <d± 

25 ^^4 1 (7)T^^^iit7:?^lSi:?'c£-:>T^^*t^W^2 1 <D ^.tl m ^ ^ ± \^ . 

m^<Dmm^m^T ^ z ti)^x^ 

t^^-r^T. C OHM^J J:ntf, ^ ^ :t - K ^ T 2 0 (7) ^ ® ffiJj ^ 



10 



wo 00/79605 PCT/JPOO/04006 



m Lx ±yj -^m^r ^ o c<d j:z> \z. 4 o {z<i:-DX myt-^nrz^ 
myt^BLU^yt^ :t - \^ mf- 2 o ^m^mmm s e co^ ^mt^t^ 
ts. ^izmmi^±^3 6 (Dm^mx:^ iE>\z±yj\^-Km^^ti^rzdt>\z. 
mmmmm\zit-<^x X o^wm<DB^^t^f)^m^n^ z. ^iztii^.u^. 
m 1 0 miz^i^fz^o \z. m^{^m^o:>mm^±^ 3 3 <D^\zmmtm 
m(Df^m^4o^mrnxh^^^-^i. <d m ^ iz \t ^ m ^ 4 o \z ^ ^ myt 
m W: fz tt b n ^ . 

m I I m:&zsm I 2 m\t. ^ ^ bm <d m ^ m mm ^ ^ l tz ^ (d x ^ ^ 
z(Dmmm^z^^^yty-f ^- \^ 1 1 \t. m^m^- ^ m^^^x f^m tz 
iLi^f^mm^4 s ^mu Li.x^ 0 . tii^j^M^^ 4 5 <d^ ^miz-r o 
m^<Dtiy':f^4 6 ^^^^1^ nx ^ . iLi^^mM^ 4 b <D ±m \z\t^ 

^^^<D X U y h 4 7 ^^/vX^:^ itZt! y - Y'BlZS7 / — \^ CD AlMMW, 1 
3, 1 4 75^^^J5K ^ tiT ^ wimti V -fU 4 B (Dp^mm\z\t,. mifB± 

MmMi3, I 4 h~i^m.mcoKmm4 zti^mi^^ixx\^^^. z<DKM 

id y 4 6 (D^U 4 9 \Z^^^X\Hm\Z < r^nt^nx . 

iLi^j^zw^m^ 4 b i^^m.m^?LX ^ ^ ^ vx . z<Dm.U4 9 \z\-xm^^ 

vm^ 2 0 t^mm-^nx^^^ ^ ^yty-r:t-]^m^2o<D — i:=icD 
mm h . mm±mmm 1 3 . \ 4 iz\-xir- y ^ > ^ \ 2 1 . 2 b \z 
cfcoTit^^nTVi^o z (D^mm \z^\^x%'^%M^^m 2 1 ^w^n 
§ ^ ti, K St® 4 B (DTmnwt^mhU'ox'^'^yi'^^m 2 \ <Dmn 

8ti. id -J 4 ^ hjXtLW)^mm^4 <D ^L'^mwzm^-^nTzm. 
m(hmm^±.^3 3\z^'ox^m^t\x\^^^. z<D^mmx\%tLwm.'^ 



11 



wo 00/79605 



PCT/JPOO/04006 



^ n ^ z: h \ztii ^ . 

10 ^^-s^^y-r^-K 1 1 mmm s mmm tmu^ztii^^M^w. 4 5 

mi^±i^ 3 6 ^^^mi^\zm^^nx\^^^.^^^mr^^o mm^±i^3 
m^^^^y ^ - \^ 2 0 <DmM±\z^m^ ^ c hxm^^f)^'^ 
^ ibti^fzisb . ti >y 4 6 cD^mm 4 s \zj:^m^^^mizmA,xmm 

^ z ^ izta ^ o 

ii::^^*:f^^<z)i^sit^ih<^3 3 (D ±mm\z^yt^^mm 3 9 < m^L . 
$>o, ^^4^bTffiflti*r±#^3 3co±MtcEnJByu;^co. ^-ht^ici^fi^ 

6, ;intC<:t-:3T^flit^iJ::{^3 3T(D7ti^a^^C0<g:T^S/J^PBtttqiX.^ 
C 7^^ T ^ ^ o . 

ti^T^jioT, mmM2 9 tik^m 3 0 t^^mi^^ mm<ommmm(D^ 
\z±mo)ik^^ 3 o^^m-^itrz^ytu^^mm4 4^iS'yji'^^m^i 



12 



wo 00/79605 PCT/JPOO/04006 



2 <D±m\zwmm^ L . m i^m o u ^ ^ x m ^ (o m ^ \z m ^ rz h 

2 9 L T 2 mmm h L . ^ co ±iz^^^ ^ 2 o ^mm 

LTS^-r^o z.ommmiz^'Di:^:^. ^^^-r^-H^^2oos® 

\z6^m^ tifz^ytu 3 0 \zmrz-o xm^u s 0 ^mu^ ^ ^ n^^^^z 
^mmm^ tixmyj Ayj \z^^r ^-^^ . mytu-^mmm 4 4 cDm^^± 
^ < m u-r ^ z, t -^^ X t ^ ^ ^ \z m ^ (D mm ^ ^ X ^ ^ fc isb . 

10 ^u^mmmi^^i>z^mytm^m h ^ m it -r ^ c ^ iz ^ x m fsiir 

±fg;^/^x7j^s^i 2 <DR^ 0 \z. ^^(Dm^izy u 7.^mLrzmm^ 

0 ^^^(D ij -fm s 1 u x^m^z ^ xm^^ tix ^ . -yn^ 
s I omm ^ 2 \z\t.±.t^m 1 mmm tnm. mmm2 9 a^^\zm.%^ ^ 
0 ^^m^^Tzik^i^^^m 2 1 -ti^mn ^n. ^cD_btc^7ty-<^-H 
2 0 mmm ^rix\^^ ^ o z.(Dmmmx\^mu^umwL ^ o <d ±\z\m. 

n-So ^fz. (D mi&mx \t.m^^mmWi ^ 0 (onw'^^m^'t ^ rzib\z . 
mmwLo:>mMm(om^^zjzifs^ i^i^m ^ z t^^m-^ nx ^ . nw.^M 
mw.s 0 <D — ^m\z\^^m7sU -J V b 4i^^m^'^tix^^ . t^:k\zj^m 

25 W-dX. %^;5^-r ^- K 2 0 CD#mS <ii li^^^aS 5 0 CO 



13 



wo 00/79605 



PCT/JPOO/04006 



m ^-t ^ m (D ^ ^ fz L X ^ . 

1 sm\z^i.tz^'^ \z. ±.m^w-ib\zm^\^rzm.^W'^v^<Dmmm±^ 

10 -r^^- — Fi 1 a \zmm\^rz:z(D^mmx\-x. hu^^M^<D^ ^ x 
:Lifs^ i^mWi \ 2 CO ±.w\zti 'J - \^ m.m 1 3 a. 1 z h hT j - \^mw. 
1 4 a. 1 4 b7:^^:£:&tIafe^T/'^^$^->^^fiK$n, 9 
\z ^-D xmm\zTmmnf)^^ ^hjfzm^^x ^ ^ . 

15 1 3bJitCt^mi<0%>ty'1':^-K^^2 0 a hm2 (D^zH:^ ^ -t- Y 

2 0 \> ii^^n^nr^m^ nx . m \ <D^^y-( vm^f- 2 o 

20 Sfc, ^lc0^^i5^-r:t-K^^2 0 ati, -^oaM^Jt'^^t^c^^t 

*t^^^2 l^:rrLT:^V-KmMl 3 a(D±®Hl^^$nTli^. C 

x't(D^\zm'^m<o^^m^^-'\z^Wi^^fz^(Dx^^. z.n^f3^j 
25 y'f:t-Fm^2 0 a^mi±M^. M ^ ^mm it^ ^ :i h X . mi 

(D^^y ^ it - Y-mi^ 2 0 aCDa®*^;^V-Fmill 3 a(Z)±ffitrg5£ 



14 



wo 00/79605 



PCT/JP00/04DD6 



oA^yi^^y/^^mit-^m^mi^ (g a a \ inp) tLtzm^^ 
^fz. ij^jiyfsm^i2o:>±m\zm/v'Tmm'^nti^^y^^-\'m 

0,±5£;^V-Hm^l3a, 13bS:tXT/-KmSl4a, 14b 

t^^oT. iifSIISS^JtCi5tt^*fe^3ie^-r^-Hl 1 alr^-:5TH. 
^lco^3*£^W:^-Hm^2 0alcmcfit:^^'fiStn^^> mjai<^^3^ic^ 
L/iJ:-5tC,n^##(*:2 3 <hp^¥^l^2 4^CD^#M-eWfe^^U, 

15 #j^B:O^T:;^-^»fe^3 i iLT^^f^o ^^tc 

T:^^l'J-^^3^bfc»fe^3 lti^:)tM^W®2 ia)^tr5^tfc^nTl^^ 
m^M3 0 €:ISl^b, ^5fi:^^^^ttTlzg^A::^JC^fe^3 2 ii L X % 
^tt-'So-^bT, C(7)lt^3¥:3 2 7&^*Mfa^lc^%^^^^-H*^'5^2 0 
a(^±:^S:t>:ffiiJ:^-v^^brcWfe3^3 1i:igfeL, ^fe^^^^^^-K 

20 1 1 a^^^fcBtdfife^^i^L'Tig^^n^o ^lCD^3^3^-r:t-H^ 
T 2 0 a<7)^M#Jlia:;^#:^^t^Oli^flgt^±<*:3 3t'<J:oT^^$n, |tl 

CO<&ait^±f^3 3 7^^'X:Jt^'>|^<Di|e^4^i^^^fi£5^^UT:B'9, 
25 CDi^S7 y^^^^ C ch ('T'ji^o Sr::. C ^ M««J TM^ ^ 1 O ^ ^ 



15 



wo 00/79605 




PCT/JPOO/04006 



com^m7f}i^T't ^ z: < Mmm<Dm&§tyt:^^n ^ n ^ . 
5 m 2 0 m\t. ^^m<D^ 1 1 mmm^T^L tz^cDx- $> 0 . m 2 <D^yt 
y ^ — \^ 2 0 h ^mmmmm^z:hiff ^m^^^^^ ^n^^^<D^ 

(D [ZR;^. ^tl^tiy—]^mUl3h<D±{zmm\^tzh<DX^^. Z.CO 

m^(D^yty-( \^m^ 2 0 b mi(D^yty'i:^'-}^m^2 0a 
t m c :^ 'J o 2^ ^ it ^ ^ ^ m ^ ^ m ^ L fz h <D X ^ ^ . ^iSi-ox . 
10 :^y- Km^i 3 b (D ±m i<z\tmm^o:>mmm 4 2 ^^Lxs^^n, 

"7 ^ ^ 2 7 , 2 8 xmrn^j^m ^ nx ^ . . ^ (Dm<Dmf^\^mmm 
1 0 mmm iimmx h ^ <Dx . ^mumm\t.^^mT ^ . 
zco^mmiz^-ox\t. m 1 (D^^y^ 2 0 a i,t±mmm 

15 m tmn^. B&^^-^^n ^n^ — yj . m 2 (o^^y :t - \^ 2 o h 
\zmm^mi^i.rz \z\tm^^itf}^n ^n^ ^ z,<dxo \z. ±<mc 
mmo^^^y-i^-Ym^^mmx.ut^^. m^tLB^(D2^^%^m 
Wi\zn^ z. ^i)^x ^ ^ . 
m2\m\t.. 2^^^ o ^ 1 2 giM^j ^ ^ L CO T ^ -5 o z.(Dm.mm 

20 \z^.^s.^^^y^:t'-~v\^y)V-^'y — a:>^<DX^^t^. ^^^L\'tmt^ 

-dx 4 m(o^^y-r v mi'^z ^-dx $> ^^^^m-r ^ z. ^^^-^ 

mx^^. iP^, B^^yt^^ I (D^yty-i \^mi^ 2 0 a^Z J: r^X 

^^^it . afeJ£j(n<7)ab^t0^fe^^2, m 3 . m 4 (D^^y-i :t~ \^ 
m=F 2 0 b. 2 0 c, 2 0 d(Dm^'^tyit\ZJi'DXm^T^m^X^^o 
25 ^:^cD:^/^x4^g1Sl 2±tZ;^7V-h:m«Sl 3a-l 3di:7y — h'H 
@1 4 a-1 4d^4 3?iJtmfe^T?^fi£L, :^y-Kmffil 3 a-1 3ci 

±\zmi--m4(D^yty^^-]^mi'2 o a-2 o a ^mizt^mLtz^ 



wo 00/79605 



PCT/JPOO/04006 



Ob, 20c. 20dti, ^ n^ni)^m^. m^. m^o^m^ 

mMm 1 (D^yty^ ^ - \^ 2 0 a ^t. ^ ^ ^ m 2 i \z ^ -d x ti 
- \^mm I 3 a (D ±m ^zmm m 2 ^blts^ s (d^^^ ^ ^ - \^ 

20b, 20dtl$fei^^<^^^^J42tCctor;^JV-Km^l3b, 1 

10 3 c (D ±'m\zmm ^ nx ^ . ^tz. m 4 (D^yt^-i ^t- \^m=F 2 o d 
\t^m^i^MM 4 3 iz ^ ^ X ti 'J - ]^ mm I 3 6 <d ±m i^zmm ^ nx 

^.ys:^.mi-m3<D^yti^'<^-\'m'T-2 0a, 2 0b, 2 0ctl. 
#^y — Fm^l3a, 13b. 13c^5}^>'r^>^'7-1''\'2 7m: 
oT^t^^tl. ^Tz. «^14a. 14b, 14c. 14di 

15 \tm 4 (D^^l^^-i ]^ 2 0 d^t:it>X€^>y'^ > ^ ^ ^ 2 S \Z 

^^Xmm^nx\.^^o ^l-^4cD%>ty-r:t-Fm^2 0a-2 0 

d<D±:^\t. -i^\zf^mLrzm.yji^m^<Di^mi^±i^s 3 ^z^-Dx^m 
'ijtr^x. z(Dmmmx\t.^n^ti(D^^y'i:t-\^mf-20a. 20 

20 b, 20c, 20d^mfe^^T^^::^ti^ife^ »fe> 

^^^-g*^ 2 4a)^^y'r:t-H^^20b, 20 c, 20dcom 

mm^mmr^z.Lx^^^^^^^^^^^^^^^'^^^'> ^^^^ ^ 
i5±<!D7^u>FgEiiii6. 1 7 \zm.m^m^m-^ri^^y zfmo^^yt 



17 



wo 00/79605 PCT/JPOO/04006 



y^:t- }^ ^ X mm v fz t> (D X- ^ -^^ . z <D^m(D^^y^ ^- f 
ti. ^<^^ ^ m X mm L fz u — \^ y u - A m (D ^ (D h m m -T ^ c 1 X ^ 
ip-^. ^ - \^ m^^^mm^ ti^ ^ j\. xy^ A(D[H]^\z^yt 

5 ^ ^ y :t - \^ mi^ ^mmr ^ :l hx . ^^m(Dmmm ±i^<D^ 
iz^yt^ ^ "itys. < X ^^wm(DB^^z^^n ^ z. hf}^x^ ^ . 

yf^ > ^ > Cf U ^ \Z J: ^ X mm. L fz m ^ \Z X m.m L fz f)^ . Z(D^ 
m Z tl \Z ^ tl S (D X l-^ti, < . ;^ ti' ^ BB /\' > y ^ ffl 7 U 

10 ':f^y-ymmu^(Dmm:^^^^^n^^cox^^. 

15 

^^n^c^:^^b, ^m^^^M'^ytmm (D a&^m^ ^ Lx^ mx $> 
^ « 



18 



wo 00/79605 



PCT/JPOO/04006 



m M CD m m 

- ]^ m "f- (D m m m M ± ^ \z <^ -D X ^ nx tji ^ ^ yt y ^ ^ - f 

C^ft-&1^^#<*:tCJ:oTJ^^$n;^cWfe^7tC)^7t^-r:^ - \^m=f'X 

tr^^^^^-Y:*- - Fo 

z.(D^itu^'^m<f^mm^m\zx-::^xwity ^ ^ - Ym=f-(nm.m^mm 
\zmim\.fzz.L^mm.ti^^m^<omm%\my^\t.%zm^m(^^%y 

20 - Fo 

(ry ^M\z\t^^itm^-^mmm ^mmnm iLii^m^\z^^^fi^iL ^^m 



19 



wo 00/79605 



PCT/JPOO/04006 



7t y -r ^ - H » 





1 


0 . Hu IB^^t^^ 




X s 




n § c 






^ ^ -r ^ if ^ CD ^ 


am 1 31 




3 JlfE^(7)^^y-r 






1 






^ H 


± fS] o T ^ #J 




10 




o^^^y ^ ^ - Ho 








3 JilE 




1 


2 . ml IE <^ fli ± o ± ® iij 






z. 






^ ^ M ^ -r ^ IS :^ CD ^ 


m% 1 js 




3 ^is«co ^-r 


Y 0 



® <?5 y ^ - H c 



20 



internati<5PRl search report 



lational application No. 
PCT/JPOO/04006 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl'' H01L33/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI'' H01L33/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1965-1996 Jitsuyo Shinan Torolcu Koho 1996-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Toroku Jitsuyo Shinan Koho 1994-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 11-87778, A (Toshiba Corporation) , 


1,2 




3 0 March, 1999 (30.03.99), 




X 


Fig. 71 


3 


X 


Par. Nos. 0209, 0210 


4,6 


X 


Par. No. 0211 


5,6 


X 


Par, No. 0212 


7 


X 


Par. No. 0033 


8 


Y 


Figs. 65-75, 89-93 


13 


Y 


Figs. 65-75 


9-12, 14, 15 




(Family: none) 




Y 


JP, 7-288341, A (Nichia Chemical Industries Ltd.), 


3 




31 October, 1995 (31.10.95), 






Full text; all drawings (Family: none) 




Y 


JP, 9-321341, A (Nichia Chemical Industries Ltd.), 


3 




12 December, 1997 (12.12.97), 






Full text; all drawings (Family: none) 






JP, 7-235696, A (Sharp Corporation) , 






05 September, 1995 (05.09.95), 




Y 


Fig. 8 


9,11 



^ Further documents are listed in the continuation of Box C. []3 patent family annex. 



* Special categories of cited documents: **T' later document published after the international filing date or 
"A" document defining the general state of the an which is not priority date and not in conflict with the application but cited to 

considered to be of particular relevance understand the principle or theory underlying the invention 

"E" earitcr document but published on or after the international filing ''X" document of particular relevance; the claimed invention cannot be 

date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claiin(s) or which is step when the document is taken alone 

cited to emblish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 

''P" document published prior to the international filing date but later document member of the same patent family 

than the priority date claimed 



Date of the actual completion of the international search 
11 September, 2000 (11.09.00) 


Date of mailing of the international search report 

26 September, 2000 (26.09.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized ofHcer 
Telephone No. 



Fonn PCT/ISA/210 (second sheet) (July 1992) 



INTERNATION 



EARCH REPORT 



Iml^PIonal application No. 

PCT/jPOO/04006 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category^ 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Y 
Y 



Y 
Y 
Y 



Figs. 1, 4 

Figs. 12, 13 (Family: none) 

JP, 10-242526, A (Shichizun Denshi K.K.), 
11 September, 1998 (11.09.98), 
Fig. 2 

Par. No. 0009 

Fig. 7 (Family: none) 

JP, 1-283883, A (Matsushita Electric Ind. Co., Ltd.), 

15 November, 1989 (15.11.89), 

page 2, lower left column, lines 11 to 13 (Family: none) 

JP, 11-46018, A (Shichizun Denshi K.K.), 

16 February, 1999 (16.02.99), 
Par. No. 0019 (Family: none) 

JP, 11-31845, A (Nichia Chemical Industries Ltd.), 

02 February, 1999 (02.02.99), 

Full text; all drawings (Family: none) 



10 
12 



11, 12 
14 
15 

14 



14 



1-15 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



PCT/J POO/0 4 0 0 6 



Int. C 1^ HO 1 LSa/OO 



m^^n-otc^^m^n mm^n^m (i po ) 

Int. CI' H01L3 3/0 0 



n^mmmm^<£im i965-i996 
By^m^u^mmmmm^j^n 1971-2000 
u^m^mm^^m^j^m 1996-2000 
B^m^mmmmm^^m 1994-2000 



c. 



X 
X 
X 
X 
X 
X 
Y 
Y 



JP, 11-87778, A 
(30. 03. 99) 



30. 3^ . 1999 



IgI657!?M|gl75 
071 

©^0209. 0210 
^^0211 
^^0212 
^^0033 

ia657^M(ll75. Iil897!?^IIi93 



1.2 
3 

4,6 
5.6 
7 

8 
13 

9-12, 14, 15 



TEj mmtnmBmKDmm-^tinmwfx^ih^ib^. mmmmB 
roj om^^x^m^. ^m. jn^^tcm^t-r^zstgfc 



<0 0 co^C^^iir^^^XfczStgfc 

rxj m^mm<o$^i>xmx^^x, mmxu<r>7^x^m 

J: o T il^^id? v ^ i: % X lb i^ -5 CO 



11- 0 9. 0 0 



^6.09.00 



mm^mm<r>^mRxf^x^ 

B^m^m-fr (I sA/j p) 

^®#-^ 100-8915 



03-3 581-1101 



2K 



8 4 2 2 



3 2 5 3 



^^PCT/I SA/2 1 0 (^2^— (1 9 9 8^7.^) 



PCT/ J POO/04006 



JP, 7-288341. A ( B mt^T^mW^^^) 

(31.10.95) 

jp, 9-321341, A ( 0 mit^r.mw^m±) 

(12.12.97) ±m 



Y 
Y 
Y 

Y 
Y 
Y 



JP, 7-235696, A 
(05. 09. 95) 
(37 V-t^:U 



1^8 
1^1.4 
1^12. 13 



31. 10.^ . 1995 



12. 12>^ . 1997 



5. 9^ . 1995 



JP, 10-242526, A (tS^^^tv^^X^m^) 1^2 11. 9M . 1998 

(11.09.98) ^^0009 

JP, 1-283883, A mTm^mmm^^it) 15. . 1989 

(15. 11. 89) ^2MfcTfflB^ll-13tT 
(:7r ^ y-/^U) 

JP, 11-46018, A (^^^thv-^Xv-m^) 16. 2M . 1999 

(16. 02. 99) ^^0019 



JP. 1 1-3 1845. A ( B W.^t^i:m^^^it) 

(02.02.99) ^:sc. -^m 



2. 2M . 1999 



9. 11 

10 

12 

11.12 

14 

15 

14 



14 



1-15 



^^PCT/I SA/2 1 0 (^2^->?<Di^t) (1 9 98¥7^) 



wo 00/79605 




PCT/JPOO/04006 



13 / 13 



1 1 :t- K 

1 3 -•±mmm 
1 4 "-y y - \^ mm 

1 5 - vif — /J^ — K 

1 6 U > h IB^ 

1 7 -yj > h 

2 0 y ^- H Ife^ 
2 1 

2 9 -^^^J 

3 0 -^3^*^ 

3 3 -mmm±^ 
3 6 "■mmm±<^ 

3 8 -i® 

4 0 -"^m^ 

4 1 "-f^J^M 

4 4 -mTti^i-^^^j^ 

4 5 "'iLi^^f^mmm (^u) 

5 0 -^M^M^^ (mu) 



THIS PAGE BUNK (uspto) 



E P • 




(^sk. mmrrmw\m^o. 41^) 
{P'CTis^. pcT^M!j43. 44] 



(Omm^"^ PCTOO-002 


^^ik<D^m^i>^-^^'xn. s^iiS^^oi^#ii^^^(pcT/ 1 sA/220) 


pcry ] p 0 oyo 4 0 0 6 


(0.^.^^) 20. 0 6. 00 


m.M.m 2 3, 0 6. 9 9 





1. ^^i^^fa^os^ 



5. mmn' [xl miSA2i^i^tliU:^:it3(7?Sr;^^^-t-^o 

□ ^m^jaatc^^tL-cvN^j: ^mnmw\m^7^ (pcTMMij38.2(b)) (DmMi,^x^) 



t^^PCT/ I S A/2 1 0 (1 9 9 8^7^) 



THIS PAGE BLANK (uspto, 



m^^mmm-^ pct/jpoo/'040o6 



Int. Cr H01L33/0 0 



m^^n^tim^Mmn imm^n^m (i po ) 

Int. CI' H01L3 3/0 0 



^:^m^mmm<^n i965~i996 
^^m<^mmmm^^^m 1971-2000 
^ ^^mmmmm^^^^^ 1996-2000 
B^m^mmmmm^^n 1 994-200-0 



c. 



X' 
X 
X 
X 

X . 
X 
Y 
Y 



JP, 11-87778, A 
(30. 03. 99) 



1371 



30. 3M . 1999 



^^0209, 0210 
S^0211 
S^0212 
^^0033 



1,2 
3 

4,6 . 

5,6 

7 

8 
13 

9-12, 14, 15 



[x] cm<r>mt^^hxm'^^im^thx\.^^. 






roj Qm\^x^m7j^. mm. m^m:imR^^xu 
rpj mm^mmBWix. ^^^m^m<D^m<7?Mmt^j:^mm 


<DB<D^i&i>z>:c^m^tufzxm 

rxj mmtiimBXi^m^cBWiiz^ckmi^ivtzXW^X^'oX 

. i^mt^m-r^h(ox{-itj:< . ^m(Dmmxnm^ 

rxj mzm^^<^^^xuxh-:>x. mt^x^co^x^m 

TYj mzmm(D^hxmxh-:>x. ^t^xmtm<Diu 
±<Dxmt<r>. ^m^^ztox^mx^iym^'^^z 
x^xm^m'^^j:\^^t^^hrL^'h(D 

f&j m~^<y'>'h^r^V-Xm 


11. 0 9. 00 




m^.m^mm(D^^^^v^hx9c 

05$:^#5l^/t ( I S A/" j P) 
©^^-^ 1 0 0-8 9 1 5 


03-3581-1 1 0 1 P 


2 K 


8 4 2 2 


Si^ 3 2 5 3 



^^PCT/ I S A/2 1 0 (m2-<-i>) (1 9 9 8^7^) 



THIS PAGE BLANK (usfto) 



P CT/ J P 0 OyO 4 0 0 6 



) . 



Y 
Y 
Y 

Y 
Y 
Y 



JP, 7-288341, A ( 0 ffi^t:^X||^S:^tt) 

(31.10.95) 



JP, 9-321341, A ( 0 mWL^ZLWM^^^ii) 
(12. 12. 97) ^5C, 
(^r^y-^eU 

JP, 7-235696, A (^/-V">^»S;^tt) 
(05. 09. 95) 
(:7r ^ y-^eU 

JP, 10-242526, A (t^it^^hV^XVm^) 
(11.09.98) 

(:7r 5: y-^^^b) 



31. 10>g. 1995 



12. 12.^. 1997 



5. 9>^. 1995 



1111,4 
Ilil2, 13 



11.9>g. 1998 



S^0009 
1117 



JP, 1-283883, A (t^rTHI^jSlltt^^tt) 15. 1 1.^ . 1989 

(15.11.89) . ^2H^T^i^ll-13^T 

JP, 11-46018, A (ttst^tti/^X^/®^) . 16. 2^ . 1999 

(16.02.99) ^^^0019 



JP, 11-31845, A ( 0 3&^t:^X^tt^^|±) 
(02.02..99) ^5:, 
(:7r ^ y — ^^U 



2. 2>^. 1999 



9, 11 
10 

12 . 

11, 12 

14 

15 

14 



14 



1-15 



^Ig^PCT/ I S A/2 1 0 iMZ-<-'y(r>m.^) (1 9 9 8¥7^) 



THIS PAGE BLANK (USPTO) 



